Aino virus infection is characterized by abortion, stillbirth, and congenital abnormalities such as arthropgryposishydranencephaly syndrome in calves. In Korea, Aino virus infection was first reported in 1997 by researchers who were investigating the cause of newborn calf deformities. Given the incidence of Aino-related deformities, the need for a study of the Aino virus infection status in Korea was recognized. In this study, we investigated the nationwide seroepidemiological status of Aino virus infection. A total of 9,921 serum samples collected between 1993 and 2001, and 23,760 serum samples between 2002 and 2007 were tested using a virus neutralization assay. The seroprevalence of Aino virus was 73. 1, 63.8, 44.9, 56.0, 38.5, 28.4 18.3, 19.6, and 23.2%, respectively, between 1993 and 2001, and 43.8, 42.9, 50.7, 55.3, 31.4, and 25.4%, respectively, between 2002 and 2007. Aino virus infection does not pose a major threat to the bovine industry in Korea till now. The future prospects for Aino virus infection in cattle, however, may change with the global warming phenomena. The results of this study may serve as a basis for future epidemiological studies on Aino virus infection.
INTRODUCTION
Aino virus was first isolated from Culex species in Nagasaki prefecture, Japan, in 1964 (10) . Aino virus was also isolated from Culicoides species in Australia (11), and is now widely distributed in Southeast Asia, Australia,
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Japan, and Korea (7, 12) . Seroepidemiological investigations have implicated Aino virus as the cause of epizootic and/or sporadic outbreaks of abortions, stillbirth, premature birth, and congenital abnormalities in Japanese cattle (13) . In addition, Aino virus infection is a notifiable disease in Japan and has been monitored on a regular basis for quite some time (14) . Active researches on Aino virus have been performed with regards to vaccine development, diagnostic material development, and viral characterization (2, 15~23).
In contrast, Aino virus infection is not well characterized and is not a notifiable disease in Korea. In fact, the first case of Aino virus infection has not yet been officially recorded in Korea. Aino virus infection was first reported in 1997 when neonatal deformities were observed in newborn calves in southern part of Korea. At that time, a nuclear power plan nearby the affected farms was blamed for the deformities. 
MATERIALS AND METHODS

Viruses and cells
Vero cells (ATCC CCL-81) were maintained in minimum essential medium (MEM; Invitrogen, Carlsbad, CA, USA) containing 10% fetal bovine serum (FBS, Biofluid, Richmond, VA, USA). Aino virus (JaNAr 28) was propagated at 37℃ in Vero cells. The viral titers were determined using the Reed-Münch method (24) .
Virus neutralization test
Virus neutralization tests were performed using the method of Ishibashi et al. (2) . Briefly, serum samples were first heat-inactivated at 56℃ for 30 min. Next, 50 μl of serial two-fold dilutions, in duplicate rows, were mixed with equal volumes of culture medium containing 200 TCID 50 /100 μl of virus in flat-bottomed 96-well plates.
After incubation for 1 h at 37℃, 0.1 ml of the Vero cell suspension in MEM was added to the mixture and incubated for three days at 37℃ under 5% CO 2 in a humidity chamber.
The antibody titers are expressed as the reciprocal of the highest serum dilution at which a cytopathic effect (CPE) was inhibited. A titer of 1:4 or greater was considered to be positive. (Tables 1 and 5 ). The serum samples collected 
Serum sample collection
Statistical analysis
Annual or regional seroprevalence of neutralizing antibodies against Aino virus infection were analyzed using Chi-square test supplied by FREQ procedure from SAS/ STAT product (SAS Institute, 1990). Seroprevalence among different age groups was analyzed using two samples proportion test three times (≤2 years versus 3~4 years, 3~4
years versus 5~6 years, and 5~6 years versus ≥7 years).
RESULTS
Annual seroprevalence of neutralizing antibodies against Aino virus from 1993 to 2001
Serum samples were collected from nine different 
Seroprevalence of neutralizing antibodies against Aino virus in cows from 1999 to 2001
The serum samples collected from 1999 to 2001 were from cows over two years old, and anti-Aino virus antibody titers were determined for this group. The older cows had higher antibody titers (Table 3) ; cows under two years of 
Seroprevalence of neutralization antibodies against
Aino virus infection from 2002 to 2007
The seroprevalence of Aino virus infection was analyzed 
